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"Although I had 
participated with 
my class in the 
explorations which 
comprise this 
account, I had not 
thought of them as 
a story, much less 





I first told this story at a Science Symposium 
held at the Fifteenth Prospect Summer Institute (1985). 
The symposium, sponsored by the Prospect Center of North 
Bennington, Vermont, brought together teachers, teacher 
educators, researchers and scientists to discuss issues 
related to science and education. As part of that 
endeavor, teachers were invited to tell about science 
activities from their classroomso Although I had par-
ticipated with my class in the explorations which 
comprise this account, I had not thought of them as a 
story, much less a science story. It was a question 
posed by Ted Chittenden of Educational Testing Service 
that inspired this account. Ted had worked on a col-
laborative research project involving primary teachers 
and researchers in the documentation of children 
learning to read. 1 He commented that in his visits to 
classrooms he had noticed that often, with a given 
activity, there appeared to be concentric circles of 
children: the inner circle most engaged, the outer 
ones less so. Ted's question was: How do we as 
teachers bring those outer-circle children in, so that 
they become active participants rather than hangers-on? 
What flashed before my eyes was an image of the 
whole previous year--a multitude of different activities, 
materials, stories, sharing and discussion, each drawing 
different children to the center at different timeso 
And so, in response to Ted's question, I told this 
story. In the telling, and later in the writing, I 
began to recognize themes and questions that had per-
sisted through the yearo Similarly, connections between 
those themes and questions and the curriculum came into 
clearer focus. 
The children were first and second graders at a 
small rural public school in Vermont . On the first day 
of school, Carla (The names of all students in this 
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"Pattern was a 
theme which wove 
through the 
children's life and 
mine over the 
course of the 
year.'' 
account have been changed to protect the privacy of the 
individuals.) brought in a monarch chrysalis, whose 
metamorphosis we followed with close attention. The 
idea of metamorphosis took on new dimensions as the 
children found larvae--such as maggots, caterpillars 
and apple worms--and brought them to school to see what 
they would hatch into. Many of them never changed into 
anything, but the children were interested in finding 
out what they would have hatched into, had they made it. 
Some of the cocoons which were spun in our room we kept 
all year, because we thought that perhaps they needed 
to winter over and would hatch in the spring. (They 
didn't.) 
Different things were interesting to different 
people. Some of the children were captivated by the 
notion that familiar insects, such as butterflies, 
moths and flies, grew out of these wormy looking things. 
Most everyone wanted to know how it happened, how the 
larva "knew" to become a butterfly or moth or whatever. 
Related to this interest was the desire to see the 
process in action, which of course we couldn't do with-
out killing the animal. Then, from early on, there 
were children who noticed the patterns. 
Pattern was a theme which wove through the chil-
dren's life and mine over the course of the year. Early 
in the year , I began reading and telling folktales to 
the children--mainly Native American and African. I 
explained how, in an oral tradition, stories are passed 
down from generation to generation, each person recount-
ing them in his or her own particular way. One day I 
was reading a story, I think it may have been Who's in 
Rabbit's House?, and Jason burst out, "I get it! It's 
an over-repeating story!" I was struck by his invention 
of this phrase. There was a power in it which came from 
its capacity to unite two ideas (at least)--retelling 
as a form of over-repeating, and then the presence of 
an element that repeats and repeats, that is, a pattern. 
Jason's phrase took hold among the children, and through-
out the year they took delight in being the first to 
spot that particular sort of pattern and to call out, 
"Oh! It's an over-repeating story!" 
After the children had found larvae of various 
sorts, I asked them to bring in an insect, or anything 
they thought might be an insect . The next day we got 
crickets and grasshoppers and flies (including a roll 
of flypaper) and ants and centipedes and one fascinating 
collection of several grasshoppers and crickets and a 
spider, all in one jar. During the morning the spider 
got hungry, and children watched with a mixture of 
fascination and horror as it began to devour the other 
animals in the jar. Eventually they all decided to 
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children had begun 
to refer to the life 
of an insect as an 
over-repeating 
story. 11 
free what was left of those animals, because they 
couldn't bear to watch it any more, In the discussion 
which ensued, heated argument arose as to whether 
centipedes and spiders were insects, This raised the 
question: What is an insect anyhow, and how can you 
tell?--which became a study in itself, 
Around this time, sections of bees' and wasps' 
nests began to come in, The children used tweezers to 
extricate bees and wasps at various stages of develop-
ment, They were then able to look at the insects under 
lenses, We had some books about bees, and the life 
cycle pattern was familiar from our monarch butterfly, 
This pattern was becoming part of some children's 
understanding of what some insects, at least, had in 
cornrnon o 
It was in these discussions of life cycle that I 
again heard the phrase, "over-repeating story." Some 
of the children had begun to refer to the life of an 
insect as an over-repeating story. As I listened to 
them, I discovered that they were using the phrase to 
identify two different kinds of repetition, There was 
the repetition of the cycle itself--egg, larva, chrysa-
lis, adult, egg--which led to questions about where the 
first one came from and how it all started, There was 
also the occurrence of a similar cycle in different 
forms of insect life, like variations on a theme, 
Some illustrations in our bee book, specifically 
pictures of nests, with cells drawn as hexagons, caught 
the attention of a few children, The children who got 
interested were puzzled, and commented that our real 
nest sections didn't look as though they were made up 
of hexagons, Our cells looked more like rough circles, 
There was a question here, some dissatisfaction: Why 
doesn't it look like the pictures in the books? How 
can we know if they're really hexagons? (I can now 
think of some interesting work that could have come 
out of this, had I presented the children with the 
challenge of trying to make circles tessellate, But I 
didn't,) The question didn't get answered, but hovered 
around us, and later in the year reappeared in some 
interesting ways. 
We had developed quite a collection of partial 
nests when Katherine brought in an intact hornets' nest, 
with all its outer "skin," In fact, it was still 
attached to the twig from which it had been hanging, 
We did not take the nest apart because most of the 
children, and Katherine in particular, didn't want to--
it was so exquisite in its entirety, We hung it near a 
window and the swirly patterns you could see if you 
looked closely at the outside became slightly iridescent 
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in the light. With all the bi ts and pieces and "dis-
secting" and extracting going on, it felt satisfying to 
have a whole nest to look at and wonder about. It was 
much more suggestive of life to the children than our 
nest sections. One day several children were sure that 
they heard a buzzing coming from it! We brought it 
outside, but there was no apparent activity. 
* * * * * 
With the coming of winter, crystals began to emerge 
as an interest, particularly among some of the girls. 
Roberta brought in some crystals she had gotten from 
relatives, and announced that she wanted to make a 
crystal museum. She solicited contributions from others, 
and various "crystals" began to arrive. We grew sugar 
crystals and alum crystals, and looked at them under the 
microscope. The question arose: What is a crystal and 
how can you tell? This reminded me of the children's 
question about how to tell if centipedes and spiders 
are insects o 
The children looked at the various crystals under 
the microscope. Many of them observed what they called 
"shapes." They noticed that they could find "shapes" 
in crystals whose outward appearances were very differ-
ent from each other's. Some of the "shapes" were 
familiar from work we had done with pattern block 
designs and geometry. 
One day Roberta was reading about crystals and 
found some pictures of snow crystals. There was one in 
particular that she said she thought she could represent 
with pattern blocks. She was able to get a close 
approximation; we had all the right shapes, but the 
size relationships were different. 
At meeting, she shared her "crystal" with the 
class and showed the picture of the snow crystal that 
she was trying to copyo There was a lengthy discussion 
about the shapes people saw in her design, and several 
children thought that if you "built it out" (that is, 
filled in the spaces until it became a polygon) it would 
become a hexagon. Fritz and a few others pursued this 
idea at work time. Fritz continued to work on this 
problem, but his friends got involved in building hexa-
gons of their own. When he finished, Fritz discovered 
to his surprise that he had a twelve-sided polygon. 
When he showed this to the class, Patrick commented that 
twelve is the double of six. ("Doubles" was a concept 
that I had introduced to the children in the class who 
were learning number facts.) 
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As I noted, some of the children who had started 
out by trying to turn Roberta's "snow crystal" into a 
hexagon had abandoned that project and ended up making 
hexagons of their own. Those designs, too, came into 
the circle, and the children, taking their cue from 
Patrick, began to look at them (and , I might add, at 
endless variations on the theme which continued to pour 
forth from all quarters for the rest of the year) and 
describe them in terms of numbers; they counted sides 
and angles, and also identified various shapes within 
the polygon and counted those. 
My room is equipped with ceiling-to-floor bulletin 
boards along one wall. As children began making and 
"counting" polygons, I dedicated a section of bulletin 
board to this work. Children who wanted to contribute 
polygons to the bulletin board made paper replicas of 
their designs. Once a pattern was displayed, anyone 
in the class could add an observation about it. (See 
illustration for an example.) 
Many of the patterns were based on hexagons, and 
as we got a coll ection, some children noticed that 3, 
6 and 12 came up again and again. They wondered why 
this was so, and commented that these were "doubles." 
Other numbers came up as well, principally 1 and 2. 
This was interest i ng to the children, and for many it 
was just that: interesting. 
But for some of the more number-oriented children 
it was disturbing , it didn't fit. The 1 and 2 didn't 
seem part of the 3, 6, 12 ••• pattern. So I did some 
work with that group on factors of 12, having them divide 
sets of 12 objects into even groups. We noted which 
numbers worked and which ones didn't. The children 
didn't come to a precise understanding of the relation-
ship between the factors and the patterns, but they were 
beginning to see connections. 
There were some children who loved making the pat-
terns for their sheer aesthetic appeal and didn't show 
much interest in the numbers discussions. Nonetheless, 
their patterns became rich material for the numbers 
group to work with. And then, the patterns were appeal-
ing in part because they were beautiful to look at . 
And because, though each particular pattern ended where 
the child chose to stop, each also contained within it 
the possibility of going on and on, of infinity . 
Infinity was one of the "big ideas" that was very 
appealing to this class . I had introduced the idea and 
word to the class with some simple , linear patterns that 
children had made. The children could easily point to 
the places on the rug or in the air where those patterns 
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could be extended. The children brought the notion up 
again and again, initially in math work. They seemed 
captivated by the idea of things that could go on and 
on, if only we had enough cubes, or blackboard, or time, 
or desire. The idea also began to come up, spontaneous-
ly, in discussions about life cycles, and l referred to 
it in talking about the oral tradition. It was clearly 
a close cousin to Jason's "over-repeating story." 
I should add that pattern, which I have mentioned 
in several contexts, was a regular part of our math 
curriculum. In fact, it was only in math that I had 
planned to introduce pattern; I had not anticipated its 
appearance in other areas. 
Hexagons became a big theme. One day some of the 
children asked if we could open up Katherine's hornets' 
nest. She decided that it was O.K.; in fact, she became 
a participant in the dissection. We were all spellbound 
at what we found inside. It was a layering of sections, 
each one made up of all those cells we'd seen in the 
nest sections we had examined in the autumn. The other 
amazing thing was that each layer was very roughly 
hexagonal in shape. This brought back the question 
about why our cells didn't look like the hexagons in 
the books, and were they really hexagons anyhow? But 
the richness of association to the word "hexagon" had 
changed for us, the observers, since we'd last thought 
about the question. 
I presented a challenge to the group the next day. 
Could anyone make a hexagon using only hexagonal blocks? 
Fritz and Patrick took up the challenge, and struggled 
with it. They finally decided that they had to have 
some other shapes, diamonds. They made a big hexagon 
using all hexagons on the inside and the diamonds around 
the edges to "even it out." They showed this to the 
class and in the ensuing discussion we took the diamonds 
back out to see "how close it would be with just hexa-
gons." What the children saw was a roughly hexagonal 
form with ragged edges ••• not unlike the layers of 
Katherine's hornets' nest. 
In the spring, a display of "Islamic" designs made 
by seventh and eighth graders went up in the hall. My 
class was quite drawn to them, initially because they 
were so beautiful. Several children said, in walking 
past, that the designs reminded them of some of the 
patterns we had made, and of Altair designs which many 
children had been working on. I had two seventh and 
eighth graders visit my room to show their patterns, 
demonstrate how they made them and talk about their 
study of Islam. They showed my class how they used 
compasses to make the patterns, and everyone wanted to 
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have a go. The children mostly messed around with the 
compasses, getting the feel of them, playing with cir-
cles. 
One of the things the older children had demon-
strated was how they used the radius of the circle to 
cut arcs around the circumference, and then connected 
those points to make patterns. Though none of my 
children took up that suggestion (which is not surpris-
ing, this being their first experience with compasses), 
I played around with it with my own pattern, and the 
children were fascinated to watch shapes emerge as I 
connected points and, once again, to discover our old 
friend the hexagon. Several of the children began to 
play around with related ideas (connecting points), but 
they were mainly just dabbling in compass work. It 
became frustrating as well, because control of the 
compass was difficult, and getting patterns to come out 
was not easy. Although a number of children finished 
and colored patterns that I found impressive, the con-
sensus among the children was dissatisfaction. Many 
started out with ambitious ideas and were disappointed 
that their finished products fell short of their imag-
inings. Such disappointments are part of the life of 
any classroom; there are always things that don't work, 
or that leave some of the children or the teacher 
dissatisfied. I think, however, that there is as much 
to learn from the "wash-outs" as from the successes, so 
long as "failures" are not dismissed and so long as 
there is always the possibility of return, of re-working . 
* * * * * 
In the telling of this story, I have come far from 
Ted's question about how to draw different children into 
a theme or an area of study. The story has taken on a 
life of its own, and my own interests in considering 
this year are somewhat different from Ted's. Nonethe-
less, I think that the story is illustrative of some of 
the ways in which, over time, different children "plug 
in." As a teacher, I think of it as my responsibility 
to provide as many different entry points for children 
as I can. In the work I have recounted, some children 
entered through a love of making beautiful patterns, 
others through an interest in numbers, still others 
through an attraction to some aspect of the natural 
world. Both formal and informal discussion among the 
children enabled them to exchange ideas and observa-
tions, to see how others were thinking about the matter 
at hand. Often I have found that one child articulates 
something which then gets picked up on by others, and 
perhaps expanded beyond the initial formulation. 
Jason's phrase, "over-repeating story," is a prime 
example. In naming a kind of pattern he saw, he then 
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made it accessible to others, and others were then able 
to play with it, to apply it to insects, though it had 
originated as a comment on folktale. 
Materials also permit children to find their own 
modes of access. The general availability of all sorts 
of expressive media, as well as natural specimens and 
math and science materials, allows children to "see 
their own thoughts" as well as to make them visible to 
others. It allows them to play around with ideas which 
they are formulating, to explore new dimensions to old 
problems, to return to those things which hold particu-
lar wonder for them (such as the hornets' nest). 
* * * * * 
What I want to say about this story has something 
to do with science and a lot to do with time. I never 
intended to do "a unit on hexagons" (which this wasn't), 
or even to connect crystals and wasps. This wasn't a 
planned science or math unit, although science and math 
played a major role. The children learned some infor-
mation about insects and crystals, but that was only one 
aspect of their work in science. Another level was 
brought in with questions like: What makes an insect an 
insect? How can we tell if it's a crystal? Some chil-
dren got an initial understanding not only of the 
answers, but of how people start to make generalizations 
from observation. Still another dimension was intro-
duced with the notions of the over-repeating story, 
infinity and hexagon. I'm not particularly concerned 
if the children haven't mastered "the definition" of an 
insect or a crystal, or whether they can verbalize the 
importance of the hexagon o I am concerned that they 
have the opportunity and encouragement to return to such 
themes in the future because, as this one year has shown 
me, it is in the re-visiting that understanding begins 
to take form and deepen. 
As a teacher, I have the opportunity to see not 
only daily engagement of particular children with mate-
rials and ideas that intrigue me, but also to have a 
longer view. If I were defining interest only in terms 
of units on butterflies, or bees, or folktales, or 
hexagons (as purely geometric entities), then I would 
necessarily have an impoverished view of what really 
were the vibrant themes that brought the class together 
on a common search, of which each piece was important 
but not isolated. 
There's a problem for me in defining curriculum in 
terms of units, even "integrated" units; it erodes the 
ease with which we gain access to the larger ideas by 
focusing our attention (and the children's) on~ (e.g., 
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insects) as distinct from y (e . g., crystals). A unit 
implies one , a thing that stands apart , on its own . An 
integrated unit seems to me a contradiction in terms . 
I see integration as a human activity rather than 
an attribute inherent in curricula or materials . When 
Jason coined the phrase "over-repeating story" he was 
expressing an integrative insight . There were other 
moments, some recounted in these anecdotes, which 
revealed children, in obvious or subtle ways, forming 
new wholes . The children gracefully married aesthetics 
to number, geometry and nature study . The fluidity 
with which they moved from enjoying the beauty of a 
pattern or nest to talking about doubles or hexagons or 
wondering, "How do the bees know to do it that way?" 
was particularly noteworthy to me in light of the 
studied effort we as adults put into bridging the gap 
between the arts and the sciences . 
Connections need time to make themselves apparent. 
The notion that we can"teach" connections by "giving" 
children an experience in art, music, science, math, 
language arts, etc. around a central theme seems to me 
to miss the mark. The forming of connections seems to 
me more fluid, requiring a dipping back and forth over 
time, drawing on both experience and memory. It defies 
compression, neatness, packaging and schematization . 
* * * * * 
This is a story without an ending. The school year 
drew to a close and with it our work together. Many 
explorations were begun, and none were completed. I 
trust that the children--and ! - -will continue to observe 
and wonder at insects, crystals, geometry, pattern, 
infinity and folktale and will return to the big, 
over-repeating questions. 
FOOTNOTE 
lA . M. Bussis , et al . , Inquiry int o Meaning 
(Hillsdale, NJ: L. Erlbaum Associates, 1985) . 
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